Determination of the optimal modulatory dose of O6-benzylguanine in patients with surgically resectable tumors.
O6-benzylguanine (BG) provides a means to effectively inactivate the DNA repair protein O6-alkylguanine-DNA alkyltransferase (AGT) and increase the chemotherapeutic effectiveness of chloroethylating and methylating agents in preclinical and clinical studies. Two different doses of BG have been reported as the optimal biochemical modulatory dose for patients (i.e., 100 and 120 mg/m2). The objective of our study was to compare these doses by measuring AGT in surgically removed specimens after treatment with BG. BG was administered to patients as an i.v. infusion 16 +/- 4 h before surgical resection of their systemic tumor. AGT activity was measured in the tumor using a methylated DNA substrate. The target end point was defined as > or =11 of 13 patients with undetectable tumor AGT levels (<10 fmol/mg protein). Of the 28 patients enrolled, 25 of whom were analyzed for AGT activity, the most common primary sites of cancer included the colon (n = 11), bladder (n = 3), rectum (n = 4), and stomach (n = 3). Positive (DaOY cells) and negative (Chinese hamster ovary cells) control cell lines were included in each assay. Seven of the 12 patients treated with 100 mg/m2 BG had AGT activity of >10 fmol/mg protein (15-147 fmol/mg protein). Only 2 of the 13 patients treated with 120 mg/m2 BG had AGT activity of >10 fmol/mg protein (11 and 12 fmol/mg protein). From our surgically removed tissue data, a dose of 120 mg/m2 BG is recommended to deplete systemic tumors of AGT activity.